Humoral coding and decoding.
Humoral communication systems are dynamically regulated. Most hormones are released in a pulsatile or burst-like manner into the bloodstream. It is well known that information coded in the frequency and amplitude of secretory pulses allows for the differential regulation of specific target cell function and structure. However, despite intensive study of transmembrane signalling relatively little is known about how the temporal dynamics of extracellular humoral stimuli specifically regulates the temporal pattern of intracellular signalling pathways, such as Ca2+-dependent signalling. Repetitive spikes of Ca2+ encode this information in their amplitude, duration and frequency, and are in turn decoded into the pattern of gene expression and phosphorylation of target proteins. Using a mathematical model for G protein-coupled Ca2+ signalling and information-theoretic approaches to stimulus reconstruction we have systematically quantified the amount of information coded in the Ca2+-signal about the dynamics of the stimulus, which allows us to explore the temporal bandwidth of transmembrane signalling. These in silico approaches permit us to differentiate the amount of information coded in the frequency, temporal precision, amplitude and the complete Ca2+-signal. This may open an avenue to the quantification of information flow and processing in the intra- and intercellular coding and decoding machinery.